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表达系统的高效可溶性表达重组 SCCAg 抗原的方法，筛选制备 SCCAg 特异性
单克隆抗体，建立 SCCAg 管式化学发光检测方法并开展性能评价。 
本研究首先建立了一种简便、高效的基于大肠杆菌表达系统制备可溶性重组
SCCAg 抗原的方法。将 SCCA1 和 SCCA2 全长基因分别克隆入 pGEX-6P-1 载体
构建获得重组表达质粒 pGEX-SCCA1 和 pGEX-SCCA2，应用 E. coli ER2566 菌
株进行抗原表达。结果显示，在不同诱导温度条件下重组 SCCA1 和 SCCA2 抗
原均能够以可溶性形式存在于超声裂解上清中，表达量无显著差异。通过进一步
优化 IPTG 溶度和诱导时间，本研究获得了较优的诱导可溶性表达 SCCA1 和
SCCA2 抗原的条件。进一步应用亲和层析纯化方法获得了具有较高纯度的





















清 SCCAg 的单克隆抗体检测配对。将纯化的重组 SCCA1 和 SCCA2 抗原免疫
BALB/c 小鼠，免疫后血清反应效价检测显示，本研究获得的重组 SCCAg 抗原
具有良好的免疫原性。进一步开展了单克隆抗体制备，应用间接 ELISA 方法筛
选获得 80 株同时对 SCCAg 抗原具有反应活性的单克隆抗体。通过配对实验、线
性检测、检测灵敏度分析、小量血清相关性检测等多轮筛选获得单克隆抗体 7F10
与 SAE 标记的单克隆抗体 4H8 的性能较好的单克隆抗体配对。本研究即以之为
基础建立了 SCCAg 管式化学发光检测方法。 
本研究进一步对建立的 SCCAg 管式化学发光检测方法的性能进行了初步评




本研究建立的 SCCAg 检测方法性能较好，与对照主流试剂相当。 
综上所述，本研究建立了有效的基于大肠杆菌表达系统的可溶性表达和纯
化 SCCAg 的方法，制备了具有较高纯度和活性的重组 SCCAg 抗原，筛选获得
了可高效检测血清 SCCAg 的单克隆抗体检测配对，初步建立了具有相当性能





















Squamous cell carcinoma (epidermoid carcinoma) is a malignant tumor mostly 
occurrs in the lungs, skin, anus, neck, throat, nose and bladder, where covered with 
squamous epithelium tissues. Because of the high mortality, the squamous cell 
carcinoma is very harmful. At present, it is believed that the development and 
application of effective tumor markers for early diagnosis and disease monitoring is an 
effective measure to prevent and treat tumor diseases. 
Squamous cell carcinoma antigen was first found in cervical cancer tissues, 
including two homologous molecules SCCA1 and SCCA2, which two have a high 
degree of homology of amino acid and highly similar epitope characteristics, all belong 
to the family of serine protease inhibitors. Studies have shown that SCCAg is an 
important tumor marker, and has a close relationship with squamous cell carcinoma of 
multiple organs. The level of serum SCCAg can be used for clinical diagnosis, disease 
monitoring and prevention of cervical, head and neck cancer, non-small cell lung cancer 
and colorectal cancer, and so on. At present, the mainstream of clinical SCCAg 
detection reagents are mainly foreign tubular chemiluminescence reagents, the 
development of the SCCAg diagnostic method with independent intellectual property 
rights is of great significance to reduce the cost of medical testing. Therefore, this study 
carried out research on the establishment of SCCAg type tube serum 
chemiluminescence detection method, established the method of efficient soluble 
expression system of Escherichia coli expressing recombinant SCCAg antigen, 
prepared SCCAg specific monoclonal antibody, established SCCAg tube type 
chemiluminescence detection method and carried out performance evaluation. 
In this study, a simple and efficient method for the preparation of soluble 
recombinant SCCAg antigen based on Escherichia coli expression system was 
established. The SCCA1 and SCCA2 full-length genes were cloned into pGEX-6P-1 

















and the expression of antigen was carried out by E. coli ER2566. The results showed 
that the recombinant SCCA1 and SCCA2 antigen could be expressed in soluble form 
in the supernatant under different conditions. By optimizing the solubility and induction 
time of IPTG, the optimal conditions for inducing the expression of soluble SCCA1 
and SCCA2 antigen were obtained. SCCA1 and SCCA2 antigen with high purity were 
obtained by affinity chromatography. In this study, we compared the activity of 
recombinant antigen with human SCCAg antigen by using the SCCAg detection 
reagent which is mainly used in clinic. The results showed that the SCCA1 antigen and 
SCCA2 antigen obtained in this study had the basic reactivity with human SCCAg 
antigen, which could be used in the follow-up study. 
In this study, SCCAg specific monoclonal antibodies were prepared and screened 
for the detection pairing of monoclonal antibodies against SCCAg. The purified 
recombinant SCCA1 and SCCA2 antigen were used to immunize BALB/c mice, and 
the serum titer after immunization was tested. The results showed that the recombinant 
SCCAg antigen obtained in this study had good immunogenicity. 80 monoclonal 
antibodies against SCCAg antigen was prepared by indirect ELISA method. By pairing 
experiment, linear detection, sensitivity analysis, correlation detection, monoclonal 
antibodies pair 7F10/4H8-SAE was screened out. Based on this study, we established a 
SCCAg tube chemiluminescence detection method. 
In summary, this study established an effective expression system and method for 
purification of soluble SCCAg expression on Escherichia coli. The recombinant 
SCCAg antigen with high purity and activity were prepared. The monoclonal antibody 
paring, which can be used for detection of serum levels of SCCAg were prepared. The 
establishment of tube type chemical luminescence detection method with considerable 
performance provides important support for the basic research and application of 
SCCAg. 
Keywords: squamous cell carcinoma antigen; Escherichia coli expression system; 


















缩写   英文全称         中文名称 
SCCAg  squamous cell carcinoma antigen    鳞状上皮细胞癌抗原 
Amp   Ampicillin        氨苄青霉素 
Kan   Kanamycin        卡那霉素 
PCR   Polymerase chain reaction    聚合酶链式反应 
DNA   Deoxyribonucleic acid     脱氧核糖核酸 
RNA   Ribonucleic acid       核糖核酸 
FBS   Fetal bovine serum       胎牛血清 
PBS   Phosphate buffered saline     磷酸盐缓冲液 
IgG   Immunoglobulin G       免疫球蛋白 G 
IgM   Immunoglobulin M       免疫球蛋白 M 
L    litre          升 
ML   Millilitre         毫升 
μL    Microlitre         微升 
μg    Microgram         微克 
ng    Manogram         纳克 
kD   Kilo daltons        千道尔顿 
d    Days          天 
bp    Base pair         碱基对 
rpm   Revolutions per minute      每分钟转速 
℃    Degree celsius        摄氏度 
h    Hour          小时 
min   Minute          分钟 
ELISA   Enzyme-linked immunosorbent assay   酶联免疫吸附实验 
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